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Abstract:  To investigate the control effect of Spark Discharge Plasma Jets (SPJs) on the aerodynamic moments 
of a wing, SPJ generators were used for active flow control experimental study on an NACA0021 straight wing 
model. The location of SPJ generators along the chord of the airfoil, the jet flow direction relative to the chord, 
and the driving voltage parameters were changed to research the control effect and mechanism of SPJ generators 
on the aerodynamic moments of a wing model. The aerodynamic moments were measured with a six-component 
balance at a wind speed of 20 m/s. Two SPJ generators, arranged near the leading edge, reduced the rolling 
moment coefficient by a maximum of 0.0024 for angles of attack ?4°~10°, but increased the rolling moment 
coefficient by a maximum of 0.0021 for angles of attack 12°~16°. The yaw moment coefficient was reduced by a 
maximum of 0.00097. The results show that aerodynamic moments control of wings can be realized using SPJs. 
The control effect of SPJs on the aerodynamic moments is changeable by adjusting the driving voltage frequency 
and the jet flow direction relative to the chord. 
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Fig.1  Plasma jet experimental set-up 
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Fig.2  Spark discharge plasma jet generator 
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Fig.3  Average velocity of plasma jet flow 
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Fig.4  Airfoil model 
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Table 1  Configurations of SPJ generators  
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????/
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I 15 52 68 60 37.5 18.6 
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Fig.5  ΔCl?ΔCn vs α at states of I & II 
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Fig.6  ΔCl?ΔCn vs α at states of III & I 
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Table 2  Electrical parameters of SPJ actuators 
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Fig.7  ΔCl?ΔCn vs α at different frequencies f 
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Fig.8  ΔCl?ΔCn vs α at different duty cycles τ 
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Fig.9  Variation of lift and drag coefficients 
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Fig.10  Variation of Cl and CL/CD 
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